Mannose receptor-mediated uptake of ricin toxin and ricin A chain by macrophages. Multiple intracellular pathways for a chain translocation.
The role of the high mannose carbohydrate chains in the mechanism of action of ricin toxin was investigated. Ricin is taken up by two routes in macrophages, by binding to cell surface mannose receptors, or by binding of the ricin galactose receptor to cell surface glycoproteins. Removal of carbohydrate from ricin by periodate oxidation led to a large loss in toxicity via both routes of uptake by an effect on the B chain not due to a loss of galactose binding affinity. These data suggest that the carbohydrate chains of ricin B chain may be required for full toxicity. The pathway of uptake of ricin by the macrophage mannose receptor was found to differ in several respects from uptake via the galactose-specific pathway. Analysis of intoxication of macrophages by ricin in the presence of ammonium chloride suggested that mannose receptor bound ligand passes through acidic vesicles prior to translocation, unlike galactose bound ligand. Intoxication by ricin via galactose-specific uptake was potentiated by swainsonine but not by castanospermine, suggesting that ricin may be attacked by an endogenous mannosidase within the cell, and that ricin passes through either a lysosomal or a Golgi compartment prior to translocation.